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Description 

[0001] The present invention relates to a polypropylene stretched fiim superior in transparency, slip property and 
blocking resistance. 

5 [0002] Polypropylene stretched films have been used in wide variety of fields, including food packaging, textile 
packaging etc., by virtue of their desirable transparency and mechanical properties. 

[0003] Although polypropylene stretched films have such desirable properties, they are not entirely free from 
defects. The major problems are insufficient slip property and blocking resistance. 

[0004] Various methods have already been proposed to improve the insufficient slip property and blocking resist- 
io ance of polypropylene stretched films. Such known methods include a method for improving blocking resistance by the 
addition of zeolite, magnesium silicate, etc. (for example, JP-B-52-16134 and JP-B-48-14423), a method for improving 
transparency, slip property and blocking resistance by the addition of fine powdery silica (for example, JP-B-63-581 70 
and JP-A-4-288353), and a method for improving transparency, slip property and blocking resistance by the addition of 
a thermoplastic synthetic resin which is substantially incompatible with polypropylene (for example, JP-B-50-36262). 
75 [0005] However, these methods of adding such inorganic fillers as zeolite, magnesium silicate, fine powdery silica, 
etc. are not always satisfactory. Thus, increasing the amount of such fillers incorporated into a polypropylene film in 
order to attain sufficient improvement of the slip property and blocking resistance of the film generally reduces the trans- 
parency of the film due to the development of voids caused by the action of the inorganic fillers as the nuclei. As a result, 
market value of the film is disadvantageous^ lowered. On the other hand, the addition of the thermoplastic synthetic 
20 resin accompanies a problem of unsatisfactory thermal stability of the resin in the course of melt-kneading. 

[0006] The object of the present invention is to develop a polypropylene stretched film which has good transpar- 
ency, slip property and blocking resistance in combination. 

[0007] In recognition of the situation, the present inventors have made extensive study to improve the slip property 
and blocking resistance of polypropylene stretched film without greatly deteriorating its transparency. As the result, it 
25 has been found that a polypropylene stretched film which meets the aforesaid object can be obtained by using a spec- 
ified antistatic agent and/or a specified fine powdery silica. The present invention has been attained on the basis of 
above finding. 

[0008] According to the present invention, there are provided: 
30 a polypropylene composition which comprises: 

(a) 1 00 parts by weight of a polypropylene, and 

(b) a modifier selected from the group consisting of: 

35 (i) 0.05 to 1 part by weight of a surface-treated fine powdery silica obtained by surface-treating a fine pow- 

dery silica having a weight average particle diameter of 1 .0 to 2.0 urn as determined by the Coulter counter 
method, a BET specific surface area of 200 to 400 m 2 /g and a pore volume of 0.5 ml/g or less, with a sur- 
face treating agent, 

00 0.2 to 2 parts by weight of an antistatic agent and 0.05 to 1 part by weight of fine powdery silica having 
40 a weight average particle diameter of 1 .0 to 2.0 um as determined by the Coulter counter method, a BET 

specific surface area of 200 to 400 m 2 /g and a pore volume of 0.5 ml/g or less, and 
(iii) 0.2 to 2 parts by weight of an antistatic agent and 0.05 to 1 part by weight of a surface-treated fine pow- 
dery silica obtained by surface-treating a fine powdery silica having a weight average particle diameter of 
1.0 to 2.0 um as determined by the Coulter counter method, a BET specific surface area of 200 to 400 
45 m 2 /g and a pore volume of 0.5 ml/g or less, with a surface treating agent; and 

a propylene stretched film which comprises: 

(a) 100 parts by weight of a polypropylene, and 
so (b) a modifier selected from the group consisting of: 

(i) 0.05 to 1 part by weight of a surface-treated fine powdery silica obtained by surface-treating a fine pow- 
dery silica having a weight average particle diameter of 1 .0 to 2.0 urn as determined by the Coulter counter 
method, a BET specific surface area of 200 to 400 m 2 /g and a pore volume of 0.5 ml/g or less, with a sur- 

55 face treating agent, 

(ii) 0.2 to 2 parts by weight of an antistatic agent and 0.05 to 1 part by weight of a fine powdery silica having 
a weight average particle diameter of 1 .0 to 2.0 um as determined by the Coulter counter method, a BET 
specific surface area of 200 to 400 m 2 /g and a pore volume of 0.5 ml/g or less, and 
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(iii) 0.2 to 2 parts by weight of an antistatic agent and 0.05 to 1 part by weight of a surface-treated fine pow- 
dery silica obtained by surface-treating a fine powdery silica having a weight average particle diameter of 
1.0 to 2.0 jxm as determined by the Coulter counter method, a BET specific surface area of 200 to 400 
rrfVg and a pore volume of 0.5 ml/g or less, with a surface treating agent, 

5 

[0009] A corresponding method for imparting a well-balanced transparency, slip property and blocking resistance 
to a polypropylene stretched film includes the step of incorporating a modifier selected from the group consisting of: 

(i) 0.05 to 1 part by weight of a surface-treated fine powdery silica obtained by surface-treating a fine powdery silica 
io having a weight average particle diameter of 1 .0 to 2.0 jim as determined by the Coulter counter method, a BET 

specific surface area of 200 to 400 rrrVg and a pore volume of 0.5 ml/g or less, with a surface treating agent, 

(ii) 0.2 to 2 parts by weight of an antistatic agent and 0.05 to 1 part by weight of a fine powdery silica having a 
weight average particle diameter of 1 .0 to 2.0 \im as determined by the Coulter counter method, a BET specific sur- 
face area of 200 to 400 rrrVg and a pore volume of 0.5 ml/g or less, and 

75 (iii) 0.2 to 2 parts by weight of an antistatic agent and 0.05 to 1 part by weight of a surface-treated fine powdery 
silica obtained by surface-treating a fine powdery silica having a weight average particle diameter of 1 .0 to 2.0 pjn 
as determined by the Coulter counter method, a BET specific surface area of 200 to 400 m 2 /g and a pore volume 
of 0.5 ml/g or less, with a surface treating agent, into 100 parts by weight of a polypropylene for film formation. 

20 [0010] When the surface-treated fine powdery silica is added to the polypropylene, the addition of the antistatic 
agent is not always necessary. When the antistatic agent is added to the polypropylene, the specified fine powdery sil- 
ica may be used without being necessarily surface-treated. When the antistatic agent is added to the polypropylene and 
the specified surface-treated fine powdery silica is used, the properties of the resulting film are further enhanced. 
[001 1 ] The present invention is described further in detail below. 

25 [001 2] The polypropylene used in the present invention is a known crystalline polymer comprising propylene as the 
main constituent. It refers to crystalline propylene homopolymer or crystalline copolymers of major amount of propylene 
and minor amount of at least one a-oiefin other than propylene. Specific examples of such a-olefin are linear monoole- 
fins (e.g., ethylene, butene-1, pentene-1, hexene-1, heptene-1, octene-1 and decene-1) and branched monoolefins 
(e.g., 3-methylbutene-1, 3-methylpentene-1 and 4-methylpentene-1). The amount of the a-olefin used is usually 5% by 

30 weight or less. The propylene usually has a melt index (Ml) of from 0.5 to 20 g/1 0 min. , preferably from 1 to 10 g/1 0 min. 
[0013] An example of suitably used polypropylene is a polypropylene having improved stretchability obtained by 
using a highly active titanium trichloride catalyst and introducing a small amount of ethylene into the polymerization sys- 
tem as disclosed in JP-B-64-621 1 . 

[0014] The antistatic agent used in the present invention may be any one which can generally be used for polypro- 
35 pylene films. Specific examples thereof include cationic antistatic agents (e.g., primary amine salts, tertiary amines and 
quaternary ammonium compounds), anionic antistatic agents (e.g., sulfated oils, sulfated amide oils, sutfated ester oils, 
fatty alcohol sulfuric ester salts, aikyl sulfuric ester salts, fatty acid ethyl sulfonic acid salts, alkylsulfonic acid salts, alkyl- 
naphthalene-sulfonic acid salts, alkylbenzenesulfonic acid salts, and phosphoric esters), nonionic antistatic agents 
(e.g., partial fatty acid esters of polyhydric alcohols, ethylene oxide adducts of fatty alcohols, ethylene oxide adducts of 
40 fatty amines or fatty acid amides, ethylene oxide adducts of alkylphenols, ethylene oxide adducts of alkylnaphthols, pol- 
yethylene glycol, and fatty acid esters of alkyldiethanolamines) and amphoteric antistatic agents (e.g. carboxylic acid 
derivatives and imidazoline derivatives). Preferred among them are stearic acid esters of alkyldiethanolamines, and 
particularly preferred is the stearic acid ester of stearyldiethanolamine. 

[0015] The amount of the antistatic agent added falls within the range of from 0.2 to 2 parts by weight, preferably 
45 from 0.5 to 1 part by weight, relative to 100 parts by weight of the polypropylene. When the amount of the antistatic 
agent added is less than 0.2 part by weight, the dispersion of the fine powdery silica is poor and the resulting film has 
poor optical properties. When the amount is higher than 2* parts by weight, though the dispersion of the fine powdery 
silica is improved, the optical properties of the film are deteriorated due to bleeding of the antistatic agent. 
[0016] The fine powdery silica used in the present invention has a weight average particle diameter of 1 .0 to 2.0 
so ^m. preferably 1 .3 to 1 .7 urn, as determined by the Coulter counter method. It has a BET specific surface area of 200 
to 400 m 2 /g, preferably 250 to 350 rrfrg, and a pore volume of 0.5 ml/g or less, preferably 0.3 ml/g or less. 
[001 7] When the weight average particle diameter of the fine powdery silica is more than 2.0 jxm, the transparency 
of the resulting film is much lowered due to development of voids. When it is less than 1 .0 juti, the effect of improving 
the slip property and blocking resistance is difficultly obtained. When the BET specific surface area is less than 200 
55 m 2 /g, the effect of improving the slip property and blocking resistance is difficultly obtained. When rt is more than 400 
g/m 2 , on the other hand, the transparency is much lowered. When the pore volume is more than 0.8 ml/g, the effect of 
improving the slip property and blocking resistance is difficultly obtained. 

[0018] The fine powdery silica used in the present invention may be treated with a surface treating agent, such as 
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paraffin, fatty acids, polyhydric alcohols, silane coupling agents, and silicone oils. Fine powdery silica treated, for exam- 
ple, with such silicone oil as methyl hydrogen polysiloxane and dimethyl polysiloxane or such silane coupling agent as 
n-decyltrimethoxysilane show improved dispersion in the polypropylene and gives films having good transparency, slip 
property and blocking resistance. 
5 [0019] The weight average particle diameter, BET specific surface area and pore volume of fine powdery silica 
referred to in the present invention are determined in the following manner. 

Weight average particle diameter: 
this is determined by the Coulter counter method. 
io BET specific surface area: 

this is determined by the BET method based on the N 2 adsorption at liquid nitrogen saturation temperature. 
Pore volume: 

this is determined by the N 2 adsorption method at liquid nitrogen saturation temperature. 

is [0020] The content of the fine powdery silica in the polypropylene falls within the range of from 0.05 to 1 part by 
weight, preferably from 0.1 to 0.6 part by weight, per 100 parts by weight of the polypropylene. 

[0021 ] When the content of the fine powdery silica is less than 0.05 part by weight, the effect of improving the block- 
ing resistance of film is difficult to obtain. When the content is more than 1 part by weight, on the other hand, the trans- 
parency of film tends to be poor though the blocking resistance is improved. 

20 [0022] The method used for adding the antistatic agent and fine powdery silica to the polypropylene in the present 
invention is not particularly limited so long as it ensures uniform dispersion of these components. A suitable method, for 
example, comprises mixing the components with a ribbon blender, Henschel mixer, or the like and then melt-kneading 
the resulting mixture with an extruder. In this operation, if necessary and desired, antioxidants, neutralizing agents, 
lubricants, anti-fogging agent and other additives may be incorporated. 

25 [0023] Hie polypropylene stretched film referred to in the present invention is a film stretched at least in one direc- 
tion by using a tenter or the like. A biaxially stretched film is usually obtained by using a tenter through film formation 
and stretching in the following manner. Thus, a polypropylene is molten in an extruder, extruded through a T-die and 
cooled with a cooling roll to solidify it in the form of sheet. The sheet thus obtained is preheated, stretched longitudinally 
with a number of heating rolls, and then stretched transversally in a heating oven comprising a preheating part, stretch- 

30 ing part and heat treating part. If necessary, the thus stretched sheet is subjected to corona treatment and the like. The 
resulting film is taken up round a reel. The aforesaid melting of polypropylene is usually conducted in the temperature 
range of from 230° to 290°C though it varies depending on the molecular weight of the polymer. The longitudinal 
stretching is usually carried out at a temperature of 130° - 150°C and at a draw ratio of 4 - 6. The transversal stretching 
is usually carried out at a temperature of 1 50° - 1 65° C and at a draw ratio of 8 - 1 0. 

35 [0024] The propylene stretched film of the present invention preferably has a thickness of from 10 to 100 ji, more 
preferably from 15 to 50 |i. 

[0025] The present invention is described in more detail below with reference to Examples, which however are 
merely for the sake of illustration and are not to be construed as limiting the scope of the present invention. 
[0026] The film properties referred to in the Examples were determined by the following method. 
40 [0027] Haze (%): This was determined according to ASTM D-1003. 

[0028] Scattering-transmitted light intensity (LSI, %): This was determined with an LSI tester (mfd. by Toyo Seiki 
Seisaku-sho Ltd.) by receiving scattering-transmitted light in the range of ±0.4° to 1.2°. Since the LSI value corre- 
sponded fairly well to the visually observed seethrough clarity, the value was adopted as the measure of seethrough 
clarity. 

45 [0029] Slip property: The static coefficient of friction (p.s) and the kinetic coefficient of friction (jik) were determined 
according to ASTM D-1894. 

[0030] Blocking resistance (kg/12 cm 2 ): Two sheets of film each 120 mm by 30 mm in dimension were placed one 
upon the other and conditioned under a load of 500 g/(40 mmx30 mm) at 60°C for 3 hours. Thereafter, the thus condi- 
tioned sheets were allowed to stand in an atmosphere of 23°C and 50% humidity for at least 30 minutes. Then, the 
so resulting sheets were subjected to a shearing tensile test at a peeling rate of 200 mm/min to determine the strength 
necessary for peeling the sheets. 

Example 1 

55 [0031] One hundred parts by weight of a polypropylene having a melt index of 2.3 g/10 min (Sumitomo Noblen® 
HS 200A), 1 part by weight of stearic ester of stearyldiethanolamine used as an antistatic agent, 0.3 part by weight of 
fine powdery silica having a weight average particle diameter of 1 .5 as determined by the Coulter counter method, 
a BET specific surface area of 345 m 2 /g and a pore volume of 0.19 ml/g as determined by the N 2 adsorption method, 
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0.1 part by weight of calcium stearate, 0.2 part by weight of BHT (2,6-di-tert-butylhydroxytoluene) and 0.05 part by 
weight of Irganox® 1010 (an antioxidant rrtfd. by Ciba-Geigy Ltd.), respectively used as a stabilizer, were mixed in a 
Henschel mixer. The resulting mixture was granulated with an extruder of 65 mm bore diameter to form pellets. The pel- 
lets obtained were melt-extruded at a resin temperature of 240°C and then quenched with a cooling roll of 30°C to solid- 

5 ify into the form of sheet 0.8 mm in thickness. Subsequently, the sheet was preheated. The preheated sheet was 
longitudinally stretched 5-times at a stretching temperature of 145°C by making use of the difference of peripheral 
speeds of the rolls of the longitudinal stretching machine, transversally stretched 8-times at a stretching temperature of 
157°C with a tenter-type stretching machine and heat treated at 165°C to obtain a stretched film 20 jim in thickness. 
One side of the stretched film was then corona-treated. 

w [0032] The properties of the film thus obtained were evaluated by the methods described above. The results of 
evaluation are shown in Table 1 . 

Example 2 

75 [0033] The same procedure as in Example 1 was repeated except for changing the amount of fine powdery silica 
to 0.4 part by weight. The results of evaluation of film properties are shown in Table 1 . 

Examples 3 and 4 

20 [0034] The same procedure as in Example 1 was repeated except for replacing the fine powdery silica used in 
Example 1 by 0.3 part by weight (Example 3) or 0.4 part by weight (Example 4) of a surface-treated fine powdery silica 
obtained by uniformly mixing 5 parts by weight of methyl hydrogen polysiloxane with 95 parts by weight of the fine pow- 
dery silica used in Example 1 . The results of evaluation of film properties are shown in Table 1 . 

25 Example 5 

[0035] The same procedure as in Example 1 was repeated except for replacing the fine powdery silica used in 
Example 1 by 0.3 part by weight of a surface-treated fine powdery silica obtained by uniformly mixing 5 parts by weight 
of dimethylpolysiloxane with 95 parts by weight of the fine powdery silica used in Example 1 . The results of evaluation 
30 of film properties are shown in Table 1 . 

Example 6 

[0036] The same procedure as in Example 1 was repeated except for replacing the fine powdery silica used in 
35 Example 1 by 0.3 part by weight of a surface-treated fine powdery silica obtained by uniformly mixing 5 parts by weight 
of n-decyltrimethoxysilane with 95 parts by weight of the fine powdery silica used in Example 1 . The results of evalua- 
tion of film properties are shown in Table 1 . 

Example 7 

40 

[0037] The same procedure as in Example 1 was repeated except for replacing the fine powdery silica used in 
Example 1 by 0.3 part by weight of the fine powdery silica used in Example 3 and omitting the antistatic agent (stearic 
ester of stearyldiethanolamine). The results of evaluation of film properties are shown in Table 1 . 

45 Example 8 

[0038] The same procedure as in Example 1 was repeated except for replacing the fine powdery silica used in 
Example 1 by 0.4 part by weight of the fine powdery silica used in Example 3 and omitting the antistatic agent (stearic 
ester of stearyldiethanolamine). The results of evaluation of film properties are shown in Table 1 . 

50 

Comparative Example 1 

[0039] The same procedure as in Example 1 was repeated except for omitting the antistatic agent (stearic ester of 
stearyldiethanolamine). The results of evaluation of film properties are shown in Table 2. 

55 

Comparative Example 2 

[0040] The same procedure as in Example 1 was repeated except for changing the amount of the fine powdery sil- 
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ica to 0.4 part by weight and omitting the antistatic agent (stearic ester of stearyldiethanolamine). The results of evalu- 
ation of film properties are shown in Table 2. 

Comparative Example 3 

[0041] The same procedure as in Example 1 was repeated except for replacing the fine powdery silica used in 
Example 1 by 0.15 part by weight of a fine powdery silica having a weight average particle diameter of 2.7 urn, a pore 
volume of 0.80 ml/g and a BET specific surface area of 508 rrr^/g. The results of evaluation of film properties are shown 
in Table 2. 

Comparative Examples 4 and 5 

[0042] The same procedure as in Example 1 was repeated except for replacing the fine powdery silica used in 
Example 1 by 0.15 part by weight (Comparative Example 4) or 0.3 part by weight (Comparative Example 5) of a fine 
powdery silica having a weight average particle diameter of 1 .9 urn, a pore volume of 1 .25 ml/g and a BET specific sur- 
face area of 291 m 2 /g. The results of evaluation of film properties are shown in Table 2. 

Comparative Example 6 

[0043] The same procedure as in Example 1 was repeated except for replacing the fine powdery silica used in 
Example 1 by 0.15 part by weight of the fine powdery silica used in Comparative Example 4 and omitting the antistatic 
agent (stearic ester of stearyldiethanolamine). The results of evaluation of film properties are shown in Table 2. 

Comparative Examples 7 and 8 

[0044] The same procedure as in Example 1 was repeated except for replacing the fine powdery silica used in 
Example 1 by 0.3 part by weight (Comparative Example 7) or 0.4 part by weight (Comparative Example 8) of a fine pow- 
dery silica having a weight average particle diameter of 1 .4 um, a pore volume of 0.08 ml/g and a BET specif ic surface 
area of 40 m 2 /g. The results of evaluation of film properties are shown in Table 2. 

Comparative Example 9 

[0045] The same procedure as in Example 1 was repeated except for replacing the fine powdery silica used in 
Example 1 by 0.3 part by weight of the fine powdery silica used in Comparative Example 7 and omitting the antistatic 
agent (stearic ester of stearyldiethanolamine). The results of evaluation of film properties are shown in Table 2. 

Comparative Examples 10 and 1 1 

[0046] The same procedure as in Example 1 was repeated except for replacing the fine powdery silica used in 
Example 1 by 0.15 part by weight (Comparative Example 10) or 0.3 part by weight (Comparative Example 1 1) of a fine 
powdery silica having a weight average particle diameter of 1 .9 um, a pore volume of 0.80 ml/g and a BET specific sur- 
face area of 477 rrfrg. The results of evaluation of film properties are shown in Table 2. 

Comparative Example 12 

[0047] The same procedure as in Example 1 was repeated except for replacing the fine powdery silica used in 
Example 1 by 0. 1 5 part by weight of the fine powdery silica used in Comparative Example 10 and omitting the antistatic 
agent (stearic ester of stearyldiethanolamine). The results of evaluation of film properties are shown in Table 2. 
[0048] Tables 1 and 2 reveal that only the use of a specified surface-treated fine powdery silica, the combined use 
of a specified antistatic agent and fine powdery silica, or the combined use of a specified antistatic agent and a speci- 
fied surface-treated fine powdery silica impart a good transparency as well as a good slip property and blocking resist- 
ance to the obtained films. 

[0049] According to the present invention, a polypropylene stretched film which is superior in transparency, slip 
property and blocking resistance is provided from a composition comprising a polypropylene and a specified surface- 
treated fine powdery silica, a composition comprising a polypropylene, an antistatic agent and a specified fine powdery 
silica, or a composition comprising a polypropylene, a specified antistatic agent and a specified surface-treated fine 
powdery silica. 
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Film properties 
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Claims 

I . A polypropylene composition which comprises: 

s (a) 1 00 parts by weight of a polypropylene, and 

(b) a modifier selected from the group consisting of: 

(i) 0.05 to 1 part by weight of a surface-treated fine powdery silica obtained by surface-treating a fine pow- 
dery silica having a weight average particle diameter of 1 .0 to 2.0 um as determined by the Coulter counter 

10 method, a BET specific surface area of 200 to 400 m 2 /g and a pore volume of 0.5 ml/g or less, with a sur- 

face treating agent, 

(ii) 0.2 to 2 parts by weight of an antistatic agent and 0.05 to 1 part by weight of a fine powdery silica having 
a weight average particle diameter of 1.0 to 2.0 urn as determined by the Coulter counter method, a BET 
specific surface area of 200 to 400 m 2 /g and a pore volume of 0.5 ml/g or less, and 

is (iii) 0.2 to 2 parts by weight of an antistatic agent and 0.05 to 1 part by weight of a surface-treated fine pow- 

dery silica obtained by surface-treating a fine powdery silica having a weight average particle diameter of 
1 .0 to 2.0 um as determined by the Coulter counter method, a BET specific surface area of 200 to 400 
rrrVg and a pore volume of 0.5 ml/g or less, with a surface treating agent. 

20 2. The composition of claim 1 , wherein the modifier is modifier (0. 

3. The composition of claim 1 , wherein the modifier is modifier (ii). 

4. The composition of claim 1 , wherein the modifier is modifier (iii). 

25 

5. The composition of claim 2, wherein the surface treating agent is a silicone oil or a silane coupling agent. 

6. The composition of claim 4, wherein the surface treating agent is a silicone oil or a silane coupling agent. 

30 7. The composition of claim 1 , wherein the composition is free from zeolite, magnesium silicate and a thermoplastic 
synthetic resin which is substantially incompatible with the polypropylene. 

8. A propylene stretched film which comprises: 

35 (a) 100 parts by weight of a polypropylene, and 

(b) a modifier selected from the group consisting of: 

(i) 0.05 to 1 part by weight of a surface-treated fine powdery silica obtained by surface-treating a fine pow- 
dery silica having a weight average particle diameter of 1 .0 to 2.0 um as determined by the Coulter counter 

40 method, a BET specific surface area of 200 to 400 m 2 /g and a pore volume o| 0.5 ml/g or less, with a sur- 

face treating agent, 

(ii) 0.2 to 2 parts by weight of an antistatic agent and 0.05 to 1 part by weight of a fine powdery silica having 
a weight average particle diameter of 1.0 to 2.0 jim as determined by the Coulter counter method, a BET 
specific surface area of 200 to 400 m 2 /g and a pore volume of 0.5 ml/g or less, and 

45 (iii) 0.2 to 2 parts by weight of an antistatic agent and 0.05 to 1 part by weight of a surface-treated fine pow- 

dery silica obtained by surface-treating a fine powdery silica having a weight average particle diameter of 
1 .0 to 2.0 jim as determined by the Coulter counter method, a BET specific surface area of 200 to 400 
rrr^/g and a pore volume of 0.5 ml/g or less, with a surface treating agent. 

so 9. The film of claim 8, wherein the modifier is modifier (i). 

10. The film of claim 8, wherein the modifier is modifier (ii). 

I I . The film of claim 8, wherein the modifier is modifier (iii). 

55 

1 2. The film of claim 9, wherein the surface treating agent is a silicone oil or a silane coupling agent. 

1 3. The film of claim 1 1 , wherein the surface treating agent is a silicone oil or a silane coupling agent. 



9 



EP0 659 818 B1 



14. The film of claim 8, wherein the film is free from zeolite, magnesium silicate and a thermoplastic synthetic resin 
which is substantially incompatible with the polypropylene. 

PatentansprQche 

5 

1. Polypropylenzusammensetzung, umfassend 

(a) 100 Gewichtsteile eines Polypropylens und 

(b) ein Modrfizierungsmittel, ausgewahit aus der Gruppe: 

10 

(i) 0,05 bis 1 Gewichtsteil(e) eines durch Oberf lachenbehandlung eines feinputvrigen Siliciumdioxids eines 
nach dem Coulter-Zahlverfahren bestimmten massegemittelten Teilchendurchmessers von 1 ,0 bis 2,0 jim, 
einer nach dem BET-Verfahren bestimmten spezifischen Oberflache von 200 bis 400 m 2 /g und eines 
Porenvolumens von 0,5 ml/g Oder weniger mit einem Oberflachenbehandlungsmittel erhaltenen, oberf la- 

is chenbehandelten, feinpulvrigen Siliciumdioxids, 

(ii) 0,2 bis 2 Gewichtsteil(e) eines antistatischen Mittels und 0,05 bis 1 Gewichtsteil(e) eines feinpulvrigen 
Siliciumdioxids eines nach dem Coulter-Zahlverfahren bestimmten massegemittelten Teilchendurchmes- 
sers von 1 ,0 bis 2,0 urn, einer nach dem BET-Verfahren bestimmten spezifischen Oberflache von 200 bis 
400 m 2 /g und eines Porenvolumens von 0,5 ml/g oder weniger, und 

20 (iii) 0,2 bis 2 Gewichtsteil(e) eines antistatischen Mittels und 0,05 bis 1 Gewichtsteil(e) eines durch Ober- 

f lachenbehandlung eines feinpulvrigen Siliciumdioxids eines nach dem Coulter-Zahlverfahren bestimmten 
massegemittelten Teilchendurchmessers von 1,0 bis 2,0 *im, einer nach dem BET-Verfahren bestimmten 
spezifischen Oberflache von 200 bis 400 rrf/g und eines Porenvolumens von 0,5 ml/g Oder Weniger mit 
einem Oberflachenbehandlungsmittel erhaltenen, oberflachenbehandelten, feinpulvrigen Siliciumdioxids. 

25 

2. Zusammensetzung nach Anspruch 1 , wobei das Modif izierungsmittel aus dem Modrfizierungsmittel (i) besteht. 

3. Zusammensetzung nach Anspruch 1 , wobei das Modrfizierungsmittel aus dem Modrfizierungsmittel 00 besteht. 

30 4. Zusammensetzung nach Anspruch 1 , wobei das Modrfizierungsmittel aus dem Modif izierungsmittel (iii) besteht. 

5. Zusammensetzung nach Anspruch 2, wobei das Oberflachenbehandlungsmittel aus einem SiliconOI oder einem 
Silankupplungsm'rttel besteht. 

35 6. Zusammensetzung nach Anspruch 4, wobei das Oberflachenbehandlungsmittel aus einem SiliconOI oder einem 
Silankupplungsmittel besteht. 

7. Zusammensetzung nach Anspruch 1 , welche zeolith- und magnesiumsilicatfrei ist und kein mit dem Polypropylen 
praktJsch unvertragliches, thermoplastisches Kunstharz enthatt. 

40 

8. Gereckter Polypropyienfilm, umfassend 

(a) 1 00 Gewichtsteile eines Polypropylens und 

(b) ein Modif izierungsmittel, ausgewahit aus: 

45 

(i) 0,05 bis 1 Gewichtsteil(e) eines durch Oberf lachenbehandlung eines feinpulvrigen Siliciumdioxids eines 
nach dem Coulter-Zahlverfahren bestimmten massegemittelten Teilchendurchmessers von 1 ,0 bis 2,0 um, 
einer nach dem BET-Verfahren bestimmten spezifischen Oberflache von 200 bis 400 m 2 /g und eines 
Porenvolumens von 0,5 ml/g oder weniger mit einem Oberflachenbehandlungsmittel erhaltenen, oberf la- 

50 chenbehandelten, feinpulvrigen Siliciumdioxids, 

(ii) 0,2 bis 2 Gewichtsteil(e) eines antistatischen Mittels und 0,05 bis 1 Gewichtsteil(e) eines feinpulvrigen 
Siliciumdioxids eines nach dem Coulter-Zahlverfahren bestimmten massegemittelten Teilchendurchmes- 
sers von 1 ,0 bis 2,0 ^m, einer nach dem BET-Verfahren bestimmten spezifischen Oberflache von 200 bis 
400 m 2 /g und eines Porenvolumens von 0.5 ml/g oder weniger, und 

55 (iii) 0,2 bis 2 Gewichtsteil(e) eines antistatischen Mittels und 0,05 bis 1 Gewichtsteil(e) eines durch Ober- 

f lachenbehandlung eines feinputvrigen Siliciumdioxids eines nach dem Coulter-Zahlverfahren bestimmten 
massegemittelten Teilchendurchmessers von 1 ,0 bis 2,0 ^m, einer nach dem BET-Verfahren bestimmten 
spezifischen Oberflache von 200 bis 400 m 2 /g und eines Porenvolumens von 0,5 ml/g oder weniger mit 



10 



EP 0 659 818 B1 



einem Oberf lachenbehandlungsmittel erhaltenen, oberf Ifichenbehandelten, feinpulvrigen Siliciumdioxids. 
9. Film nach Anspruch 8, wobei das Modifizierungsmittel aus dem Modifizierungsmittel (i) besteht. 
5 10. Film nach Anspruch 8, wobei das Modifizierungsmittel aus dem Modifizierungsmittel (ii) besteht. 

1 1 . Film nach Anspruch 8, wobei das Modifizierungsmittel aus dem Modifizierungsmittel (HQ besteht. 

12. Film nach Anspruch 9. wobei das Oberf lachenbehandlungsmittel aus einem Silicondl Oder einem Silankupplungs- 
10 mittel besteht. 

1 3. Film nach Anspruch 1 1 , wobei das Oberf lachenbehandlungsmittel aus einem SiliconOI Oder einem Silankupplungs- 
mittel besteht. 

15 14. Film nach Anspruch 8, der zeolith- und magnesiumsilicatfrei ist und kein mit dem Polypropylen praktisch unvertrag- 
liches, thermoplastisches Kunstharz enthart. 

Revendications 

20 1. Composition de polypropylene qui comprend: 

(a) 100 parties en poids d'un polypropylene; et 

(b) un agent de modification choisi dans le groupe forme par: 

25 (i) 0,05 a 1 partie en poids d'une silice en poudre fine traitee en surface obtenue par un traitement de sur- 

face d'une silice en poudre fine ayant un diametre moyen de particule en poids de 1 ,0 a 2,0 ^m, comme 
determine par le procede de comptage Coulter, une surface specifique BET de 200 a 400 m 2 /g et un 
volume de pores de 0,5 ml/g ou moins, avec un agent de traitement de surface; 

(ii) 0,2 a 2 parties en poids d'un agent antistatique et 0,05 a 1 partie en poids d'une silice en poudre fine 
30 ayant un diametre moyen de particule en poids de 1 ,0 a 2,0 jim comme determine par le procede de 

comptage Courier, une surface specifique BET de 200 a 400 rr?/g et un volume de pores de 0,5 ml/g ou 
moins; et 

(iii) 0,2 a 2 parties en poids d'un agent antistatique et 0,05 a 1 partie en poids d'une silice en poudre fine 
traitee en surface obtenue par un traitement de surface d=une silice en poudre fine ayant un diametre 

35 moyen de particule en poids de 1 ,0 a 2,0 \im comme determine par le procede de comptage Coulter, une 

surface specifique BET de 200 a 400 rrr^/g et un volume de pores de 0,5 ml/g ou moins, avec un agent de 
traitement de surface. 

2. Composition selon ia revendication 1 , dans laquelie l=agent de modification est ('agent de modification (i). 

40 

3. Composition selon la revendication 1 , dans laquelie l=agent de modification est I'agent de modification (ii). 

4. Composition selon la revendication 1 , dans laquelie l=agent de modification est I'agent de modification (iii). 

45 5. Composition selon la revendication 2, dans laquelie i'agent de traitement de surface est une huile silicone ou un 
agent de couplage silane. 

6. Composition selon la revendication 4, dans laquelie I'agent de traitement de surface est une huile silicone ou un 
agent de couplage silane. 

50 

7. Composition selon la revendication 1 , dans laquelie la composition est exempte de zeolite, de silicate de magne- 
sium et d'une resine synthetique thermoplastique qui est essentiellement incompatible avec le polypropylene. 

8. Film etire de propylene qui comprend: 

55 

(a) 100 parties en poids d'un polypropylene; et 

(b) un agent de modification choisi dans le groupe forme par: 
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(i) 0,05 a 1 partie en poids d'une sitice en poudre fine traitee en surface obtenue par un trartement de sur- 
face d'une silice en poudre fine ayant un diametre moyen de particule en poids de 1 ,0 a 2,0 *im, comme 
determine par le precede de comptage Coulter, une surface specifique BET de 200 a 400 rrr^/g et un 
volume de pores de 0,5 ml/g ou moins, avec un agent de traitement de surface; (ii) 0,2 a 2 parties en poids 

5 d'un agent antistatique et 0,05 a 1 partie en poids d'une silice en poudre fine ayant un diametre moyen de 

particule en poids de 1,0 a 2,0 nm comme determine par le precede de comptage Coulter, une surface 
specifique BET de 200 a 400 m 2 /g et un volume de pores de 0,5 ml/g ou moins; et 
(iii) 0,2 a 2 parties en poids d'un agent antistatique et 0.05 a 1 partie en poids d'une silice en poudre fine 
traitee en surface obtenue par un traitement de surface d'une silice en poudre fine ayant un diametre 

io moyen de particule en poids de 1 ,0 a 2,0 *im comme determine par le precede de comptage Coulter, une 

surface specifique BET de 200 a 400 rr^/g et un volume de pores de 0,5 ml/g ou moins, avec un agent de 
traitement de surface. 

9. Film selon la revendication 8, dans lequel I'agent de modification est I'agent de modification (i). 

15 

10. Film selon la revendication 8. dans lequel I'agent de modification est I'agent de modification (ii). 

11. Film selon la revendication 8, dans lequel l=agent de modification est I'agerrt de modification (iii). 

20 12. Film selon la revendication 9, dans lequel I'agent de traitement de surface est une huile silicone ou un agent de 
couplage silane. 

13. Film selon la revendication 1 1 , dans lequel I'agent de traitement de surface est une huile silicone ou un agent de 
couplage silane. 

25 

14. Film selon la revendication 8, dans lequel le film est exempt de zeolite, de silicate de magnesium et d'une resine 
thermoplastique qui est essentiellement incompatible avec le polypropylene. 
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